Transcriptional regulation of the human Na/K ATPase via the human mineralocorticoid receptor.
The mineralocorticoid receptor (MR) and the glucocorticoid receptor (GR) are members of the steroid/thyroid hormone receptor superfamily of ligand inducible transcription factors and have been shown to bind the glucocorticoid response element (GRE). Sodium-potassium ATPase (Na/KATPase) is a major target of mineralocorticoids. Both aldosterone and glucocorticoids activate the human Na/K ATPase alpha1 subunit and beta1 subunit genes transcriptionally. However, the mechanisms of corticosteroid regulation of mammalian Na/K ATPase subunit gene expression are not known. In this investigation, we report for the first time that cell lines (T-84 and 293) express endogenous MR by RT-PCR message expression. However, the protein product was not expressed as determined by western blot analyses. In transactivation studies of MR with GRE31, we detected MR expression at low concentrations of aldosterone. We also performed Northern blot and nuclear run-off transcription assays to further confirm that the regulation is transcriptional. We conclude that the transcriptional regulation of the human Na/K ATPase alpha1 and beta1 subunits by aldosterone occurs via the involvement of the MR.